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Control Grant # AEPR090 8 . Lake

Waterbody

|. Lake Wissota, for All Generations

Why Have an Aquatic Plant

Management Plan?

Lake Wissota is a remarkable resource
and one of western Wisconéirs | ead i
recreational lakes. A great recreational lake
is characterized by good water quality and
goodwater quality isattained onlythrough a
healthy aquatic ecosysteRespondents to
the Lake Wissota Planning Survey
overwhelmingly indicated that Lake Wissota
was valuable to them for the
naturalbeauty andhe
recreational value it offers
them Fishing,swimming,
boating, and spending time
with family were responses
repeated over and over when :
asked, AWhat
Wi ssot a meTae
purpose of the Lake Wissota :
Aquatic Plant Management
Plan isto protect the
recreational andcenicvalues
that male Lake Wissota a relaxing
destination for lake useendto protect and
improve habitat quality for fish, wildlife and
aqguatic life, through the protection of the
aguatic plant community, which @rectly
linked to water quality Families and
citizens, paicularly our children and future
generationsgdeserveo have a lake with
clean water to use and enjoy.

ng

! e

g dng

Goals

The goals of the Lake Wissota Aquatic
Plant Management plan are to:

(1) Protect and enhance the native
aquatic plant community so that
it provides sustainable and sufficient

..................................

Respondents to the [

. Wissota Planning :
Survey overwhelmir
indicated that Lake
WISSO'[% W%s valuablt
ebeauty é
the recreatlonal valu:
offers them.

...................................

...............

..............

habitat for fish, wildlife, and aquatic
life, especially those species
mentioned in th®esignation of
Critical Habitat Areas, Lake Wissota,
Chippewa Countyeport (Konkel,
2007).

(2) Control the aquatic invasive
species currentlyin the lake,
Eurasian watemilfolil
(Myriophyllum spicaturnand curly

leaf pondweed

(Potamogeton crispys

at levels below that

which would displace
or otherwise harm the
native aquatic plant
community, wildlife,
and recreation.

(3) Prevent new aquatic
invasive species from
entering the lakeand

prevent the spread of Lake

Wissota invasive species to other

lakesby continuing to educate boaters

through the Clean Boats, Clean Waters
program and other education outreach.

(4) Monitor the health and changes
to the aquatic plant community
on Lake Wissota over timeby
conducting a full plant survey of the
lake once every five years to assess
the health of the aquatic plant
community.

(5) Reduce phosphorous loading to
the laketo reduce nuisance algal
blooms and improve wet quality.

l ndenti fi



Implementation

To accomplish the goals of the Lake Wissota aquatic plant management plan, it is necessary

to maintain an adaptable, muliceted aquatic plant management strategy, as no single
management strategy can achieve these goals.

A multi-faceted strategy for Lake Wissota will include all or some of the manageitnategies

listed in Table 1

Table 1. Aquatic plant management goals and strategies for Lake Wissota for 202812.

Management Strategies

Educate lake users about the function of
the aquatic plant community in Lake
Wissota, the strategies in this plan to
manage that plant community, and the
actions they can take to help implement
those strategies (ie. informational
workshops, trainings, newsletters, etc.)

Encourage shoreline restoration
practices

Evaluate and revise shoreline zoning

Goal 1:
Protect and enhance the native aquatmptaunity
Who will help Timeline for Who will pay
implement them? Completion? for it?
LWIPA, Beaver Creek Continuing with LWIPA and
. Beaver Creek
Reserve, WDNR annual review
Reserve
LWIPA, Chippewa County,
Towns of Anson, Eagle . LWIPA and
Point, and Lafayette, Beaver Beg!n In 200.9' Beaver Creek
' continuing with A
Creek Reserve, Chippewa annual review Reserve via
Rod and Gun Club, Muskies grants
Inc., local media, WDNR
Chippewa County, LWIPA, .
Towns of Anson, Eagle 2011 Chlpp\:/vlg?\lgounty

ordinances to ensure shoreland buffers
are protected and restored

Implement strategies for the protection of

critical habitat areas

Point and Lafayette, WDNR

LWIPA, Towns of
Anson, Eagle
Point and
Lafayette, WDNR

LWIPA, Towns of Anson,
Eagle Point and Lafayette, 2012
WDNR

Goal 2:

Control aquatic invasive species currently in Lake Wi

Management Strategies

Post signs, where possible, of Eurasian
water milfoil beds

Continue treatment with appropriate
herbicides such as 2,4-D by certified
applicators

Hand pulling/raking, possibly with divers,
small populations

Strategic water level manipulation of the
lake; Levels and duration to be defined
by goals. Requires FERC approval

Tabl e 1

Who will help Timeline for Who will pay
implement them? Completion? for it?
LWIPA, Towns of Anson,
Eagle Point and Lafayette, 2010 LWIPA via grants
WDNR
Begin in 2009,

LWIPA, Beaver Creek

Reserve continuing with

annual review

LWIPA via grants

Only in the event of
major infestation IF
recommended by
WDNR

contdéd on pg. 11

WDNR, LWIPA, Xcel To be determined
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Table 1
2012.

cont 6d.

Aquatic

Goal 3:

pl ant

management

Prevent meaquatic species from entering the lake

Management Strategies

Continue Clean Boats, Clean Waters
program

Develop a Citizen Lake Monitoring team

Provide educational materials and
presentations about Clean Boats, Clean
Waters and aquatic invasive species to
the local community and visitors
Continue the citizen early detection
reporting system (Neighborhood Watch)
and volunteer monitoring

Who will help
implement them?

LWIPA, UW-Extension
Lakes, Beaver Creek
Reserve, lake users and
riparian land owners,
WDNR, Lake Wissota State
Park

Goal 4:

Timeline for
Completion?
Ongoing with
annual review
Begin in 2009,
ongoing with
annual review

Ongoing with
annual review

Who will pay
for it?

LWIPA, Beaver
Creek Reserve,
UW-Extension
Lakes, WDNR

Monitor te health and changes to the aquatic plant com
Lake Wissota over time

Management Strategies

Conduct a plant survey of the lake every
5 years or less

Explore need for additional scientific
study of sediment type and nutrient
levels

Conduct volunteer monitoring

Who will help
implement them?

LWIPA, Beaver Creek
Reserve, WDNR

Goal 5:

Timeline for

Completion?

Begin in 2009,

once every 5 years

2010

Ongoing with
annual review

Who will pay
for it?
LWIPA and
Beaver Creek
Reserve via
WDNR and Xcel

N/A

LWIPA, Beaver
Creek Reserve,
WDNR

Reduce phosphorous loading to the lake

Management Strategies

Develop phosphorous loading reduction
implementation strategies to achieve the
recommendations of the Little Lake
Wissota and Yellow River TMDL's
Assist in developing the Little Lake
Wissota and Yellow River TMDL
Implementation Plans

Who will help
implement them?

WDNR, Chippewa County,
LWIPA, Towns of Anson,
Eagle Point, and Lafayette

Timeline for

Completion?

Ongoing with
annual review

Begin in 2010,
ongoing with
annual review

Who will pay
for it?

WDNR, NRCS,
EPA

WDNR and
LWIPA via grants

11
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Potential Management Strategies for Lake Wissota

Descriptions opotentialmanagement
strategiegor Lake Wissota are listed in this
section to provide a laf introduction to the
various strategieg\lways with invasive
species, prevention is the best first
management strategy, followed by early
detection and rapid response (foew
invasions)followed by control.

Shoreline restoratiorshoreline
restoation is being used on many Wisconsin
lakes as a tool to reduce erosion, improve
water quality, and increase wildlife habitat
(Figure 1) In the case
of nearshore

A brochure describing shoreline restoration
techniques and plant communities
appropriate to Lake Wissota was developed
by Beaver CreeReserve Citizen Science
Center(CSC) in conjmction with the Lake
Wissota Improvement and Protection
Association (LWIPA) and is available on the
LWIPA and CSGwebsitesor in hard copy
from the LWIPA or the CSC.

Shorelandzoning Shorelandzoning
information is available on the Chippewa
Countywebs under AYour
Government/Code of
Or di n dCGhapters 0

restoration, adding
woody debris, such as
dead trees, to areas
near the shoreline
oftenimproves fish
habitat.A study of 55
lakes in West Central
Wisconsin (24
impoundments and 31
natural lakes)

54) or at
http://www.co.chippewa
.wi.us/departments/zoni
ng/shoreland.htm
Properties which are
1,000 feet from a lake
and/or 300 feet from a
river or stream are
regulated by this
ordinanceThe

conducted between

2001 and 2006 found that
natural shorelines had
better quality aquatic plant communities
than disturbed shorelines. The study also
doamented thathe mean occurrence of
exotic aquatic invasive species was
significantly greater (statistically: p>0.001)
for disturbed shorelines than natural
shorelines(Konkel and Evans 2006) he

second phase of the study showed that as the

amount of digirbed shoreline on a lake
increased, so did the occurrence of-non
native species, filamentous algae, and
macrophytic algaelhesedata demonstrate
the importance of preserving and/or
restoring the natural shoreline of the lake in
order to preserve the adigaplant

community and discourage the spread of
aquatic invasive species.

Figure 1. A well-vegetated
shoreline on Lake Wissota.

ordinanceshould be
reviewed by land owners
before beginning any new
projects on their propertjpevelopment of
any new ordinances requires that all
townships along the lake enact the same
ordinance. Townships along Lake Wissota
include: the Town of Anson, the Tovar
Eagle Point, the Town of Lafayette, and
Chippewa Falls.

No-wake zonesThe establishment of
no-wake zones is one method of protecting
shorelineand shallow watehnabitat,
particularly critical habitat areas and
shoreland restoration sites. M@ke zmes
prevent excessive erosion along shorelines
andcanprotect aquatic plants in sensitive
areasnearshore areas, along sand bairsg
duringsensitive stages of growth. They
could also be used teelpprevent the spread

12



of invasive species in known aseaf
infestation.Development of any new
ordinance requires that all townships
abutting the lake enact the same ordinance.

Herbicide treatment$ierbicide
treatments are one method used to control
Eurasian watemilfoil in Lake Wissota and
have been usdad some areas of the lake
since 2006. Which herbicide to use and
when to apply it should be determined by a
WDNR aquatigplant managemerspecialist
as the factors influencing treatment change
frequently Effects of herbicide treatment on
the native aquatiplant and animal
community are influenced by a multitude of
factors.

The followingherbicide information

marked by **,is taken from a draft of the
McDill Pond Aquatic Plant Management
Plan (2009Wwith some modifications for
Lake WissotaA chart indiating the pros

and cons of the various herbicides available
for use is included in Appendix A.

** The appropriate chemical will be one that
targets the nuisance plant growth
specifically and does not unintentionally
impact many native plants. Removal of
native plants would open up bare ground for
exotic speciesttinvade.

Herbicides must be apptiat the correct
time and correct dosage to be effective.
Once Eurasian watenilfoil reaches the
surface, it slows its growth and is less
susceptible to some emical treatments. A
licensed professional is usually required to
apply herbicides. Early spring, while the
plant is first actively growing, is the best
time to treat the exotic species EWM and
CLP [curly-leaf pondweed]. The plants are
readily absorbing ahtransporting nutrients
throughout their systems as they are
recovering from winter and are very
susceptible to herbicide treatments.
Moreover, many native plants are not yet
actively growing, which provides an

excellent opportunity to treat the exotics
without the risk of damage to native plants.
Protection of native plants is vital to control

EWMand CLPrgr owt hé However,

impoundments often have their highest
flows at this time of year. Higher flow
results in a shorter retention time, allowing
less timefor the chemical to contact the
plant. The pellet form of 2;® requires a
14-day contact time. Later in the season
when the flow generally decreases, the
plants are less susceptible to chemicals. The
[Lake Wissota Lake ssociationjshould
work with the &iemical applicator and
WDNR to decide the most effective time to
apply chemical treatments.

Contact HerbicidesContact herbicides
affect only the plant tissue in contact with
the chemical. These are typically fastting
and are often used on annualnta(e.qg.
CLP). Plants that regenerate from roots,
tubers, or rhizomes (perennials) can be
harder to manage with contact herbicides
because the foliage is often killed but not the
roots. Herbicides that contain Endothall
(Aquathol, Hydrothol), Glyphosat&¢deo,
RoundUp), or Diquat (Reward) are typical
contact herbicides.

Systemic Herbicide3hese are
herbicides that are absorbed by the plant
through leaves or roots and travel
throughout the lant, interfering with growth
or nutrient uptake. Systemic hesioles can
be much more effective on perennials (e.g.
EWM) than contact herbicides because the
herbicide can kill the roots, preventing re
growth. Commonly used aquatic systemic
herbicides are 2;® (Navigate, Weedar 64)
and Triclopyr (Renovatepystemic
herbicides should only be used for EWM
control on Lake Wissota in earbeason

treatments when water temperatures are near

60e F. Surviving col
be treated early in the season with a

selective herbicide.

13
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AlgaecidesAlgaecides are used t
control nuisance algae. They work-on
contact and kill a wide range of algae
species. Some blugreen algae
(cyanobacteria) are somewhat resilient and
may not be affected, whereas most green
algae are easily controlled. Algae treatments
can be effectivedt often the relief is short
lived. Areas where algae are treated can
often be recolonized because of wind
blown mats translocating from other
untreated areas. Other concerns are-long
term use of copperontaining algaecides
because copper toxicity mayiltbup in the
sediments that may affect important
components of the lake ecosystem.
Algaecides should be avoided in [Lake
Wissota].

Some systemic and contact herbicides can
be applied together for synergistic reasons.
Using these two together ultimatelges less
herbicide and has shown to deliver excellent
results. As more research becomes available,
the Lake[Association]should investigate

the most

milfoil, but is not appropriate for every lake
or for an individual lakeinder all

conditions. The WDNRquatic plant
managemergpecialistand fisheries
biologistshould be consulted to determine if
and wherwater level manipulation is an
appropriate management strategy for
contolling Eurasian watemilfoil on Lake
Wissota.Effects of water level manipulation
on the native aquatic plant and animal
community are influenced by a multitude of
factors.The latewinter drawdowns that
were historically conducted on Lake
Wissota were deemed inappropriate for the
lake ecosysterhecaue of how and when
they were conductedhowever a different
drawdown strateggnight be an appropriate
option for the lake in the futurdgain, the
WDNR should be consulted to determine
recommended time of year and length for a
drawdown that would ensuredttnealth of

the aquatic ecosystem.

Clean Boats, Clean WatefSlean Boats,
Clean Waters is an educational program in
which volunteers

efficient and sometimes
and safe paid staffwork
manner at boat landings
of and educate
synergisti boaters about

c Figure 2. The Stop Aquatic Hitchhikers messages often  aquatic invasive
herbicide symbolized byan imageof a stop signwith a boat speciegFigure
usex* launching into the water. 2). Voluntees

Hand pulling/rakingHand pullhg and
raking ae two manuaimethods of
controlling small Eurasian waterilfoil
beds in the lake. This method has been
utilized in Lake Wissota at the State Park
beach as well as along the Rod and Gun
Club shoreline with some success. Hand
pulling and raking are also el methods

and staff also
inspect watercraft before they enter and after
they leave the lake to ensure that no aquatic
invasive species hitch a ride to the next lake.
The Clean Boats, Clean Waters program is
especially important to Lake Wissota
because of the largemount of traffic the
lake receives. The movement of so many
boaters from nearby lakesd many other

for controllingfi n e veIsy a b Imilfal h e d 0 stateso Lake Wissota and vice versa

plants.

Water level manipulationVater level
manipulation is a metfwbof controlling
aguatic plants, such as Eurasian water

provides numerous opportunities for aquatic
invasive species to enter or leave the lake
and be spread to a previbus
uncontaminated lake nearby. The term for a
high-traffic lake that contains one or

14



multiple invasive species, like Lake

Additional educational outreach.

Wi ssot a, -sipy ea did@®aop ¢ ra k Educational outreach to all userfsthe lake

Lake Wissota Improvement and Protection
Association and the Beaver Creek Reserve
Citizen Sciece Center have and should
continue to pursue grants to hire paid
watercraft inspectors to work with and assist
volunteer watercraft inspectors on the lake.

Water Quality Improvemenhon-point
nutrientrunoff from agricultural lands
increasephosphorousoadingto the lake,
which stimulates algae bloomEhe WDNR
and local partners are working to develop
implementation plans to identify the most
feasible means to reducritrient influx and
phosphorous loading to the lake.

Volunteer monitoring for Eusaan water
milfoil (EWM). Volunteers interested in
Lake Wissota are

IS ongoing through a variety of groups such
as the Lake Wissota Improvement and
Protection Association and Beaver Creek
ReserveAs new issues arise related to the
lake,new educational efforts should
continueto be conducted These efforts may
take the form of presentations from
knowledgeable individuals, local lake fairs,
sponsorship of new Lake Leaders, visits to
local schools, and other educational
outreach.

Mechani@l HarvestingMechanical
harvesting is a method of plant control that
typically involves a large weed harvester or
a rotovator. Hrvesters cut and remove
aguatic plants, but they are not selective to
any paticular species and often leave
fragments of vegtation

trained to identify
Eurasian watemilfolil
and taught how to tell
it apart from Northern
watermilfoil. They
agree to monitor areas
of the lake, for
example the area
around their dock or a
nearby channel, for
Eurasian watemilfolil

behind. Mechanical
harvesting is not
considered a viable
option for Eurasian
watermilfoil on Lake
Wissota because the
fragments left behind by
the harvester will
probably contribute
more to spreading the
milfoil to uninfested

and report it if and
when it is discovered.
This type of monitoring has
been condued on Lake
Wissota since Eurasiavater
milfoil was first discovered
and should continue

Citizen Lake MonitoringTheCitizen
Lake Monitoringprogram trains volunteers
to measure secchi depths and collect water
samples for phosphorous and chloropiayll

testing. It can be used to track changes in the

water quality of a lake over time and should
continue tdbe conductedn Lake Wisota

locations than to
cortrolling it.

Figure 3. Spiny softshell turtle

in Lake Wissota, 2009Photo
courtey of Jessica Soine.

Rotovators are essentially
large tillers for the lake
bottom and are used to till
up the sediment in the lake.
The use of a rotovator in Lake Wissota to
control Eurasian watenilfoil i s impractical
because it wouldreate many fragments of
milfoil that could float around the lake and
infest new areas.

Biological Control Biological control
mechanisms using the milfoil weevil,
Eurychiopsis lecontenative to some Wi
lakes, is being investigated by researchers.
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These weevils feed on all noif, both

native and nomative species and damage
milfoil by feeding on the top portion of the
stem. It is thought that the weevils do not fly
or swim well and they need natural
vegetation near the
overwinter (Maccoux 2007). No milfoil
weevils are known to be present on Lake
Wissota. Biological control with the milfoil
weevils is not considered a viable option for
Lake Wissota at this time.

Bottom BarriersBottom barriers are
often sold as mats of plastic or fabric, of
varying colors, thiacan be laid over a bed of
aguatic plants to stifle their growth. These
barriers are noselective and will kill off
plants, however sedimeatllectson top of
the barriers which allows new plants to
establish growth. In addition, when barriers

are remoed, aquatic invasive species often
re-establish in the site more readily than the
nativesthat might have been mixed in with
the invasive species previousBottom

barriers are not considered a viable option to

w aonhte|rEdrasiarewdtgndfoil ind.ake

Wissda at this time.

Dredqing.Dredging of a lake is often
done to remove excess sediment from the
lake or restructure parts of the lake that may
have altered in a negative way over time.
Dredging is very expensive and takes a lot
of time. It is not an effeate method for
removing aquatic invasive species and is not
recommended for Lake Wissota at this time.

Il. Lake Wissota, Yesterday and Today

Lake Description

Lake Wissota was created between 1915
and 1917 when a dam was built on the
Chippewa Riverwhich created the-mhile
long and 2mile wide main impoundment
(Borman 1991). Lake
Wissota is 6,024 acres and
has a maximum depth of :
64 feet (Konkel 2007, 3
Hartnett and Molnar 2005):
There are two smaller :
embayments, Little Lake
Wissota and Moon Bay.
TheWissota dam 3
impounds water up to the :
Jim Falls dam, 13 miles
upstream. The Yellow
River, Stillson Creek, Frederick Creek and
Paint Creek empty into the lake and drain an
area of roughly 941 square miles (Brakke
1996). Lake Wissota hada@tal drainage
areaof approximately 5,548 square miles

o What
Wi

Fishing, swimming,:
boating, and spendir:
time with family weré
responses repeated
and over when aske

Sssot a

...................................................

(Tinker 1996). Lake Wissota is located north
east of Chippewa Falls in TZBBN R7-8W,

in the civil towns of Anson, Eagle Point and
Lafayette, and the city of Chippewalls.

The Waterbdy Identification Code (WBIC)
for Lake Wissota is 2152800. A
2005 map of Lake Wissota, Little
Lake Wissota, and MooBay is
included in AppendiB. A new
map of te lake will be available
in 2010.

d o0 ¢ Sociological Survey

: A sociological survey entitled
Lake Wissota Planning Survey
(Braun, 209) wasconducted in
2008andwascritical to thedevelopment

of this Lake Wissota Aquatic Plant
Management Plan The thoughts and ideas
provided by survey respondents helped
determinevhat management strategies
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might best fulfill the needs of the lake as

well as the lake usershe survey wasent

to 2,170 people living within a quarterile

of Lake Wissota. Lake Association members
and Beaver Creek Reserve staff also handed
out an additional 20 surveys at public boat
landings on the lake in JuBOO8 Thetotal
number of surveys distributed was 2,190. Of
the surveys distributed, 452 (21%) were
returned.It is important to note that with a
usable return rate of 21%, we cannot say the
results represent with statistical accuracy the
target population of Lak@/issotaproperty
owners and users. The results represent the
opinions and experiences of those who
responded to the surveyesults, however,
do provide us with a level of insight
previously unknown, and will be used with
discretion to help infornthe LakeWissota
pl anning process, O
comm.).Over half of the surveys returned
were from people who had waterfront
property on Lake Wissota (307 respondents,
67.9%), while 32.1% (145
respondents) were from
people without waterfront

property.

The purpose of the survey :
was to determine (1) citizert
perceptions and opinions
about the water quality of :
the lake, (2) opinions about:
and knowledge of the :
aguatic plant community,
(3) the knowledge of and
action in regards to aquatic invasive species
(including the effectiveness of the Clean
Boats, Clean Waters program on Lake
Wissota), (4) the knowledge of the
relationship between shoreline restoration
and water quality, (5) opinions about
recreation on the lake, and (6) overall
thoughts about the va of the lake to

survey participants. The survey also
included one question about their opinion of
the fishery in Lake Wissota. The final
summary of the Lake Wissota Planning
Survey Report is included here. The

Nearly threguarters ot
[survey] respondent
practice Clean Boat:
Clean Waters steps:

removing aquatic pla:
and other debris frok
their boat and trailek

when they lema lake.

..................

complete final report from the survey can be
found on the Lake Wissota Improvement
and Protection Asociation website
(www.lwipa.nej.

Sociological Survey Summary.
Respondents to the Lake Wissota Planning
Survey overwhelmingly indicated that Lake
Wissota was valuable to them for thatural
beautyand the recreational value it offers
them. Fishing, swimming, boating, and
spending time with family were responses
repeated over and over
does Lake Wissota mean
Enjoyment and relaxing were other common
responses. Responses t@spions about
recreation on the lake indicated that scenic
viewing, motorized boating, fishing, and
swimming are the types of activities most

( P eftercenjeyedibklake B€rO Respprelents .

are concerned about recreational safety on
Lake Wissota. The availabilityf the
recreational activities indicated by
respondents is strongly linked to
water quality, which respondents
considered Fair or Good.
However, when asked if they
had any additional concerns
about Lake Wissota, 44 of the
respondents that answered this
guestion indicated they were
concerned about algae and 26
respondents expressed concern
about runoff, fertilizer and
phosphorous. Erosion, too many
boats on the lake, and water
guality were also common concerns.

Most users surveyed indicated an
understandig of the link between lagy
amounts of phosphorous and poaater
quality (as it relates to algae blooms). More
than half of all respondents seemed to
understand that shoreline restoration can
prevent large amounts of nutrients from
flowing into the lakealthough 18.1% of
respondents were
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It is less clear whether respondents
understand the link between water quality
and the aquatic plant community. The vast
majority of respondents agreed that native
aguatic plants are important to maintaining a
healthy lake ecosystem. However, when
asked whether removal of aquatic plants
improves water clarity, 25.3% of
respondents strongly agreed or agreed and
23.2% of respondents
under half of respondents also indicated they
thought there wre too many aquatic plants

in Lake Wissota.

Most respondents indicated an
understanding of what aquatic invasive
species are and believe that they have a
negative impact on the economies of the
communities surrounding the lake.
Respondents also belietleat aquatic
invasive species have a negative impact on
the aesthetics of
the lake. Most

Waters steps by removing aquatic plants and
other debris fromhteir boat and trailer when
they leave a lake.

Management History

Historical Control ActionsPrior to
2000, Northern States Power Company (now
Xcel Energy) conducted late winte
B Sulidfuns bEb BT ek 4% 15 Relif Lake
Wissota for hdropower generatio
(Appendix Q. It was found that the duration
and magnitude of these drawdowns were
negatively impacting the plant and animal
communities within the lake (Konkel 1998,
Delong and Mundahl 1994, Kurz, pers.
comm. 2009).

Northern States Power

hydropower license with the Federal Energy

Regulatory Commission (FERC Project
#2567) expired in 2000.

respondents are
concerned about
Eurasian water
milfoil and
believe that
invasive species
should be
controlled
wherever possible.
A majority of
respondents

Efforts to renew this
license began in 1997, and
as part of the negotiations,
the Lower Chippewa River
Settlement team was
formed. This team was
comprised bmembers
from: Northern States
Power Company (now
Xcel Energy), City of Eau
Claire, Wisconsin

indicated hat they
would like further
information about how
to control and identify
invasive species.

The Clean Boats, Clean Waters program

was believed by respondents to be an
effective way to keep aquatic invasive
species from spreading to uninfested lakes
and narly threequarters of respondents
indicated that they have received

information about CBCW at Lake Wissota
boat landings. Nearly threguarters of
respondents also practice Clean Boats, Clean

Figure 4. Eurasian water milfoil

from Lake Wissota. Photo courtesy
of Jessica Soine 2009.

Department of Natural
Resources, U.S. Fish and
Wildlife Service, National
Park Service, River Alliance
of Wisconsin, Wisconsin
Conservation Congress,
Chippewa Rd and Gun Club, Lake
Holcombe Improvement and Protection
Association, Lake Wissota Improvement
and Protection Association, and Lower
Chippewa Restoration Coalition, Inc. To
provide information for the relicensing
process, Northern States Power Company
andthe Wisconsin Department of Natural
Resources conducted a series of studies to
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evaluate the impacts of drawdowns on water
quality, aquatic plants, fish and aquatic
invertebrates.

The results of these studies revealed that the
late-winter drawdowns hadone negative
impacts, which included: fish stranding and
loss of spawning and nursery habitat,
mortality of benthic invertebrates arakb of
habitat, and alteratiord the aquatic plant
community such thatomedrawdown

sensitive species, such as lily padsre

unable to support healthy populations. These
discoveries led to the reduction of the late
winter drawdown of Lake Wissota in 2001.
Drawdowns are now restricted to a
maximum of 3 feet for one week before
spring runoff and in the event of
emergenciesuch as flooding (Xcel Energy
2001). The reduction of the latanter
drawdown was the first major management
action taken to alter the aquatic plant
community in Lake Wissotdn the future,
drawdowns may be a viable management
tool on Lake Wissota if #ntiming and

length of the drawdowns were altered to
protect the aquatic community of the lake.
Department of Natural Resource records
indicate that in the 1970s, lakeshore
property owners in Moon Bay obtained
permits from the Department to chemically
tre¢e Anui sanceo
shorelines. A high abundance of Elodea
appeared to have been the major complaint
by these landowners (Kurz, pers. comm.
2009).

Current Control Actiond=urasian water
milfoil was discovered in Lake Wissota in
2005(Figure 4. In cooperation with the
WDNR, the Citizen Science Center, and
local townships, the Lake Wissota
Improvement and Protectigkssociation
(LWIPA) received fourAquatic Invasive
Species (AIS) Rapid Response grants and
conducted hand pulling and chieal
treatments with 24D of known infestations
of EWM in 20062009 Treatments occurred

in all known areas infested with EWM each
year.Nine acres of milfoil were treated in
2006, one area near the Lake Wissota State
Park (LWSP) boat landing and one airea
Moon Bay. Treatment success was mixed as
some areas continued to see milfoil growth.
After the treatment, a latdeveloping bed of
milfoil was discovered in the Chippewa Rod
and Gun Club bay. In 2007, 14 acres of
milfoil were treated with 24D in MoonBay
and near the LWSP boat landing. In 2008,
seven acres of milfoil were treated,
including smaller areas in Moon Bay, near
the LWSP boat landing, and at the LWSP
beach. New milfoil beds were discovered
along Hwy X and at the mouth of Paint
Creek in Litte Lake Wissota in 2008 after
the herbicide treatment had occurrad.of
2009, approximately 44 acres of milfoil
were know to be present in the lake. Areas
of milfoil were mapped in Moon Bay, Little
Lake Wissota, Stillson Creek, and near the
Rod and Gun @b bay (Figures &) by
Beaver Creek Reserve Citizen Science
Center researcherlost of the milfoil beds
contain sparse to intermediate stands of
milfoil, with the exception of some of the
smaller (<0.2 acre) beds in the east end of
Moon Bay.

Each yeafrom 2005 to 2009LWIPA also

aqguat i cimpemented GBCVH pragmargs at the ¢hree

largest boat landings on the lake (Rod and
Gun Club, Town of Lafayette, and Lake
Wissota State Park), conducted periodic
monitoring of susceptible areas, and hand
pulled pioneer infestaiins that were not
chemically treated. In addition, LWIPA
created numerous informational
opportunities for lake association members,
lake residents, and recreational users in 2007
and 2008, including open meetings,
presentations at local community eventg] a
a lake fair for the public.

No known control actiamare being

conducted for curieaf pondweed at this
time.
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Figure 5. Known infestations of Eurasian vater milfoil in Moon Bay totaling 41.43 acres,
2009

Figure 6. Known infestations of Eirasian water milfoil near the Rod and Gun Club totaling
0.1 acres2009.
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Figure 7. Known infestations of Eurasian watemmilfoil in Little Lake Wissota and Stillson
Creek totaling 2.58 acres 2009.

Plant Community

A healthy aquatic plant community in
Lake Wissota is essential because aquatic
plants (1)improve water quality, (2)
providewildlife habitat (3) provide
necessary habitat for fis(d) can limit
nuisanceaquatic plant growth, (5) stabilize
sedimentsand(6) provide oxygen to
aguatic orgaisms

History. Whole lake plansurveys were
conducted in 1982005 and 2009sing the
same sampling techniques for each stiady
allow for comparison between studidslist
of the plan species found during those
studies is found in AppendR. The species
found at each transect were documented in
map format as well and are included in the
plant study reports from 2005 and 2009. An
example of a map from the 2009 study is

included in Appendix EThe first aquatic

plant survey was conducted from 198390

in preparation for the Wissota dam re
licensing project in 2000. The survey was
designed to determine baseline data about
the aquatic plant community that could be
replicated in the future to determine any
changes in the plant community. The species
present, their distribution, and their
frequency and abundance were recorded. In
1998, the Wisconsin Department of Natural
Resources conducted a study of the impact
of latewinter drawdowns on the aquatic

plant community. In 2005, the aquatic plant
survey fran 1989 was repeated and the data
from the 1989 and 2005 studies were
comparedIn 2009, the aquatiplant study

was repeated again and the data compared to
2005 and 1989.
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Thirty-one plant species were documented
during the 1989 plant study. The 1989 study
showed that aquatic plants were primarily
found in areas with silty or mucky sediment
and that the composition of the plant
communityslightly favored plants that were
drawdown tolerant. The
species list indicates
that there was only one:
aguatic invasivelant
species in Lake
Wissotaat that time,
curly-leaf pondweed
(Potamogeton crispls :

A study in 1998
(Konkel 1998)
provided anecdotal :
evidence about how the
Lake Wissota plant
community differed
from other
impoundment lakes in
the West Central

.......................................

A healthy aquatic plant :
community in Lake Wissotz
essential because aquatic ¢
: (1) provide necessary spaw
: habitat fofish, (2) provide shé

for animals such as ducks

: otters, (3) improve water qu:
: (4) can limit aquatic plant grc
(5) stabilize sediments, (6) p
oxygen to agquatic organism:
much more. :

.......................................

...........................

...........................

directresult of the reductiorthere was an
increase in silt and muck sediment areas, a
slight shift in the aquatic plant community

that allowed some specitdsat are sensitive
to water level fluctuations (ierawdowns)

such as white watdily (Nymphaea
odorata Figure 3 and
yellow pond lily Nuphar
variegasn), to survive
although in low
frequenciesThe presence
of two aquatc invasive
plant species, curiieaf
pondweed and Eurasian
water milfoil
(Myriophyllum spicatum
were also documented

In 2009, the aquatic plant

survey was repeated again

: and results compared to

¢ 2005 and 1989rhirty two

plant species wengresent
in 2009, compared to 33

regionof the state
that do not
experience late
winter drawdowns. It
was suggested that
the reduction of the
late-winter
drawdowns might
lead to an expansion
of littoral zone
vegetation into
deeper water of the
lake, whichmight

in 2005 and 31 in 2009.

DominanceThe
2009study included a
comparison of the
dominance of species
between 1982005 and
2009(Figure 9.
Dominant species are
those that are found most
frequently and have the
highest densitiedn all
years the dominant

enlarge the plant
community andnight
potentially lead to
increased plant
diversity.

In 2005, the 1989 aquatic plant survey was
repeated. Thirtyhree plant species were
present in 2005. The results of the two
studies were compared and showed that
following thereductionof thelate-winter
drawdownsalthough not necessarily as a

Figure 8. Water lily on Lake
Wissota.Photo courtesy of Jessica Soine

species in Lake Wissota
wasElodea canadensis

also know as@mmon
waterweed or elodea. The
second most dominant species in 1989 was
Ceratophyllum demersufooontail),

followed byNajas flexilis(Slender naiad).

In 2005, the second most dominant species
changed td/allisneria americangdwater
celery), followed byC. demersunand this
remained the same in 2009.
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Figure 9. Plant species percent (%) dominance for 1982005 and 2009(Data from
Swanson 2009

FrequencyThe frequencies of the most
prevalent aquatic plant species in Lake
Wissotafor 1989, 2005, rad 2009are
included in Table 2The most frequent
species irall yearswasElodea canadensis
(common waterweedIthough in 2009,
Vallisneria americanavas a close second
(24.96%E. canadensi24.63% V.
americand. Both E. canadensiandV.
americanaare considered resilient to water
level disturbances (Swanson 200Bhe
least frequent species in 1989 vizassterella
dubia(water stargrassandin 2005 was
Potamogeton pusillu@mall pondweed). In
2009, four species tied for least frequent:
Leersia orypides(rice cutgrass),
Pontederia cordatdpickerelweed),
Potamogeton amplifoliugargeleaf
pondweed), anBanunculus longirostris
(stiff water crowfoot)P. cordata, P.

amplifolius andR. longirostrisare species

that thrive in aremwith more stablevater
levels.It will be important to monitor these
species to see if their frequencies increase as
time since drawdown reduction increases.
Nuphar variegatandNymphaea odorata
frequencies both increaden the 2009

study.

Depths of Aquatic Plantheresults of
the 200%lant study indicated that aquatic
plants were found most frequently at the-1.5
5ft zone(consistent with the 2005 studly)
followed by theD-1.5ft zone (Swanson
2009). In 200%nd 1989the5-10ft zone
was the second most frequently doated
zone(Heuschele 2005 he fact that the-0
1.5ft zone has an increasing frequency of
aquatic plants indicates that this area is
recovering as a result of the reduction of the
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late-winter drawdowns. These areas may anglers. In all years, plants were found least

become valuable spawning areasfisin and frequently in the 1€20ft zone It is
provide habitat for aquatic invertebrates, important to note that in 1989, no plants
which is good news for Lake Wissota were found growing in the 1R0ft zone.

Table 2. Percent frequencies of prevalent aquaticgnt species in Lake Wissota.

Species 1989/90 2005 2009
Elodea canadensis 28% 30% 25%
Ceratophyllum demersunl14% 7% 11%
Najas flexilis 13% 6% 5%

Vallisneria americana  12% 11% 25%
Potamogeton richalsonii 10% 7% 12%
Potamogeton pusillus  10% 3% 5%

Zosterella dubia 8% 5% 9%

Nymphaea odorata 4% 4% 10%
Lemna minor 3% 6% 10%

Lake Bottom Sediment Typedust as andonly 7.8% of the sampled points had silt
soil type is important or muck sediment.
for terrestrial plants, However, the silt
lake bottom sediment or muck points had
types are importdrfor the highest
aquatic plants. Silty or frequency of plant
mucky sediment is the occurrence (86.5%
most favorable for of silt/muck
aguatic plant growth sample points had
(Boreman 1991). plants) and the

highest plant
The lake bottom densities (Boreman
sediment types in Lake 1991).In 2005 and
Wissota were recorded 2009, muckand
duringall of theplant silt points still had
studiesi Ther e Fs—some the highest
subjectivity to the frequency of plant

Figure 10.Beaver Creek Reserve
researchers conducting Eurasian
watermilfoil survey prior to

herbicide treatment, 2009 Photo
courtesy of Sarah Braun.

occurrence, with
100% of points
containing vegetatian
56%and 53%of

assessment slubstrates,
however, as guidelines as to
particle size pecategory
were not establishedor

example, there was not a sample points
clear cut off point b eontaredand or samdigravelsaetimgnt av el 0
(Swanson, 2009). 2005 and 200%espectivelywhile 13%

contained muck or silt sedimentboth
In 1989, the sediment type was years(Swanson 2009¥igurell provides
predominantly sand or sand/gravel (62%) an example of the distribution of the
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sediment types for the northern shoreline of
the main lake athey were mapped during
the 200%quatic plant studySwanson
2005).Additional substrate mapan be

found n the aquatic plant study reports
(Heuschele 2005, Swanson 2009).

Figure 11. Substrate map for Lake Wissota northern shoreline from summer 208
(Swanson and Soine 2009

Near Shore Vegetatiohlear shore
vegetation is the area along the shemd in
the water (not the shoreline) that contains
submerged and emergent vegetation. This
area often provides important breeding and
nesting habitat for fish and other wildlife,
acts as a sediment trap, and buffers the
shoreline from wave action, thereby
reducing erosion of the shafeudiak
2000. Over the course of 20 years from the
first study in1989,to the most recent study
in 2009, the percentage of the vegetated
points in the zone from-0.5ft from shore
increased fron29% (1989) to 37% (2005)
to 57% (2009). The 15ft zone also saw an
increase in the percentage of vegetated

points, from 52% (1989) to 55% (2005) to
62% (2009)This indicates a slight increase
in the overall frequency of plasitn the near
shore depth zones (Swanson, 2009).

Floristic Quality Index.The Floristic
Quality Index utilizes the number of aquatic
plant species and the identity of aquatic
plant species in a lake to determine lake
quality. The FQI was developed in
Wisconsin for Wisconsin lakesh& range
for FQI is 3.044.6,the median is 22,2and
the higher the number, the better the lake
quality (Aron et al. 2006). In 1989 and 2Q05
the FQI value for Lake Wissota was
calculated at 28.24 and 28.00, respectively.
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In 2009, the FQI value increased to 29.3.
The values for all gars ag higher tharthe
state and regional averag&wvanson 2009

Aquatic Invasive Plantg:wo aquatic
invasive plantare found in Lake Wissota,
curly-leaf pondweedRotamogeton crispys
and Eurasian watenilfoil (EWM,
Myriophyllum spicatum Both $ecies have
increased in frequency over
the20-yearcourse of the :
three plant studie®. crispus :

to 3.45% in 2009M.
spicatumincreased from 0% :
in 1989 t00.98% in 2005 to
1.48% in 2009. These

to other speciem the lake
(ie. Elodea canadensisad a
25% frequencyn 2009. However, in areas

like Moon Bay where therare several beds

of EWM, theEWM may begin to crowd out
native plants, 1 f it
already. 1 is alsodisconcertinghat the
frequengy of EWM is increasingat all, given

that ithas been treated each year since it was
first documented in the lake.Wwould seem

that the frequency of this plant should have
decreased with the 2009 survey rather than
increasegsinceit had been treated by
herbicidedor several seasons prior to the
survey.lt also is cause for concern that new
areas of infestation appear each ygéae
increase in frequency &f. crispusshould be
monitored carefully to determine if it is
displacing nativeplants.

Total Acreage Vegetatefisual
estimations of plant bed sizes totaled 495.5
(7.9%) acres over the entire water system,
162.9 (45.7%) acres in Moon Bay, 47.8
(11.9%) acres in Little Lake and 152.5
(13.2%) acres in the Chippewa River mort
of themain basin (Table 65horeline
vegetation occurred on 39.3 miles (70.1%)
of the entire shaline (Swanson 2009;
Figure 12)

The Wisconsin

increased from 0.63% in 1989 Department of Natut

Resourcfisheries ha;

recorded 47 specie;

. fish from 11 famllles

frequencies are low compared Lake Wissota betWE
' 1976 and 2008.

o
................................................

Fisheries

The Wisconsin Department of Natural
Resources has recorded 47 species of fish
from 11 families in Lake Wissota between
1976 and 2008, (Appendix F). A state
endangered species, the slender madtom
(Noturus exili$ was reported in the lake, but
there is dispute about its identification, and
it may have been a misidentified stonecat.
The greater redhorse
¢ (Moxostoma valenciens® is a
. state, threatened species that
was found in the lake in 1994.
The lake sturgeormcipenser
fulvesceny common in the lake,
Is considered a species of
special concern in Wisconsin.
: Species of special concern are
¢ species about which some
problem ofabundance or
distribution is suspected but not proven. The
main purpose of this category is to focus

ttenti th before th
Actormd hrbatched & dranbefed. Ediman®

carp Cyprinus carpi¢ was the only species
in Lake Wissota not native to i¢onsin.

Twelve species were captured only one time
in Lake Wissota: bigmouth buffalo (1975),
greater redhorse (1994), warmouth (2006),
blacknose shineiNotropis heterolepis
2005), bluntnose minnowP{mephales
notatus 1994), hornyhead chubl¢comis
biguttatus 1994), largescale stoneroller
(Campostoma oligolepid994), longnose
dace Rhinichthys cataractgel 994), river
shiner Notropis blennius1976), blackside
darter Percina maculata2005), lowa darter
(Etheostoma exilel994), and central
mudmimow Umbra lima 1994).

No efforts were made to document all fish
species present in Lake Wissota prior to or
after the elimination of the drawdowns on
the lake. However, fish surveys conducted
after the major latgvinter drawdowns were
eliminated have gtwn improvements in fish
populations that are dependent on aquatic
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vegetation for part of their life history, most
notably, largemouth bass, northern pike,
bluegill and yellow perch (Joseph Kurz,
pers. comm. 2009).

Figure 12 Map of visually estmated areas of vegetation on Lake Wissota from 2009.
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Six fish species are considered abundant in
Lake Wissota: walleyeSander vitreuys
black crappiePomoxis nigromaculatyis
bluegill (Lepomis macrochirysyellow
perch Perca flavescenssilver ralhorse
(Moxostoma anisurujnand emerald shiner
(Notropis atherinoides An additional nine
species are considered common: channel
catfish (ctalurus punctatuk flathead catfish
(Pylodictis olivarig, muskellungeEsox
masquinongy northern pikeEsox Iius),
smallmouth basdicropterus dolomie)y
golden redhorseMoxostoma erythruruimn
shorthead redhors&lpxostoma
macrolepidoturf

on Lake Wissot#éFigure 14 (Konkel,
2007).

Critical Habitat Areas on Lake Wissota
provide more than 180 acres of critical
wildlife habitat along more than 6.4 miles of
shoreline (11% of the 56 total miles of
shoreline around the lake) (Konkel 2007).
Some of the fisheries and wildlife that
benefit flom these areas include: walleye,
northern pike, musky, largemouth and
smallmouth bass, crappie, bluegill, yellow
perch, lake sturgeon, catfish, suckers,
waterfowl, eagles, kingfishers, geese, coots,
double crested cormorants,

golden shiner
(Notomigonus
crysoleucay and
troutperch
(Percopsis
omiscomaycys

Three species are
considered rare on
Lake Wissota:
bigmouth buffalo
(Ictiobus

great blue herons, other
shoréirds, songbirds and
upland birds, muskrat, beaver,
otter, deer, mink, turtlesogs,
toads, snakes and
salamanders.

Critical Habitat Areas also
provide an important buffer
for the shoreline, which
reduces erosion and absorbs
nutrient runoff. Wave action

cyprinellug,
warmouth Lupomis
gulosu$, and creek chub

Wildlife Habitat

The wildlife habitat available on Lake
Wissota was assessed during a critical
habitat area study conducted on 25
September 2006. Critical Habitat Areas are
identified areas that provide food, shelter, or
spawning/nesting habitat for wildlifgigure
14) and invertebrates or areas that provide
important navigational or scenic beauty
locations for the publicCritical H abitat
Areas may also be identified because of
their importance in maintaining water
quality. Critical habitat areas are NOT
docks, rafts, or boathouses, &taelve
Critical Habitat Areas have been designated

Figure 13.Green Heron

4 on Lake Wissota, 2009.
(Semotilus atromaculatyis  photo courtesy of Jessica Soin

is absorbed by submergent
and emergent vegetation that reduce
the force of the waves as they reach
the shore. Vegetation also traps
nutrients that run off the shoreline
and into the lake during rain everdscopy
of the Critical Habitat study can be oinid
from the LWIPA websiteWww.lwipa.ne)
or from the WDNR website
(http://dnr.wi.gov/lakes/critical habitat/

The wildlife in Lake Wissota ultimately
depenl on organisms a little further down
the food chain, the macroinvertebrates
(insects, crustaceans, etc.), which are an
important food source for many organisms.
The macroinvertebrate community in Lake
Wissota was inventoried during 1993
(Delong and Mundhl 1995) and
demonstrated that the latenter

drawdowns of the lake had negative
consequences for the macroinvertebrates

28


http://www.lwipa.net/
http://dnr.wi.gov/lakes/critical%20habitat/

that inhabited the littoral zor(@earshore
area) of the lakgProperly timed water

level fluctuations may not have the same
negatve consequences that the fatater
drawdowns had on the invertebrate
community).As a base level in the food
chain, the macroinvertebrate community
affects the entire lake system. Maintaining a
stable condition in the lake littoral zone, the

most diversarea of a lake system, is
therefore crucial to maintaining an
ecologically sand body of wate(Wetzel
2001).The macroinvertebrate community is
scheduled to be saventoried during009
10 andthis studywill help determine how
the macroinvertebrate conunity may have
changed since theductionof the late

winter drawdowns.

Figure 14. Critical Habitat Areas (highlighted in yellow and labeled with LW_#) for Lake
Wissota (from Konkel, 2007).
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Water Quality

Establishing good water quality in
Lake Wissotais critical to maintaining the
elements of beauty, recreation, and a healthy
aguatic community thdaake users value.
Water quality in WI lakesan bemeasured
in severalways including (1) taking secchi
disk readings tassess water clarity an#l)(
measuring nutrient enrichment by taking
wata samples for total phosphoroasd
chlorophylla concentrations.

Several water quality studies
have been conducted dake
Wissota and are summarized :
belowin reverse chronological :
order Summaries are as
includedthat explainvater
clarity, phosphorous, and
chlorophylta data that have
been collected on the lake.

Total Maximum Daily LoadThe water
quality in Little Lake Wissota and Moon
Bay is threatened by excessive levels of
phosphorous and sedimetiba. These
water bodies have been placed on the state
Impaired Waters list due to excessive algae
growth. The Wisconsin DNR and local lake
partners are developing plans to improve the
water quality of both bays, which will
ultimately lead to improved watguality for
other parts of the lake. These plans are
known as Total Maximum Daily Loads
(TMDLs). A TMDL is the maximum
amount of a pollutant that a waterbody can
receive and still meet the water quality
standard or designated use.

The WDNR along with bcal lake partners,
has developed a water quality plan for Little
Lake Wissota and is in the process of
developing a plan for Moon Bay. These
plans use water and land use information to
set water quality goals and predict changes
in the overall water qual of the lake under
a variety of different land management

The TMDL goals fé
Little Lake Wissot
are 492 ft (~1.5n
for secchi depth, 4
ppb for phosphoro:

and 20 ppb for :

chlorophyd.

scenarios. Data for the Little Lake Wissota
TMDL was collected in 2002002 and
summarized in a draft report (WDNR 2009).
The goals for the Little Lake Wissota set in
the TMDL are to significantlyeduce the
amount of phosphorous and sediment
loading to the lake and reduce the
corresponding frequency and severity of
summer algal blooms. The TMDL goals for
Little Lake Wissota are 4.92 fitinimum
(~1.5 m) for secchi depth, 48 ppaximum
for phosphoous, and 20 ppb
maximumfor chlorophylta.
These goals are expressed as
summer average lake
concentrations.

Water samples collected from
Little Lake Wissota in 2001 and
2002 found average
: phosphorous concentrations of
: 68 and 62 ppb, respectively
which arewell above the target
of 48 ppb (WDNR 2009)The next step for
the Little Lake Wissota TMDL is to develop
an implementation plan that will identify the
most feasible means to reduce phosphorous
loading to the lake. Agencies and partners
need to concentratefforts towards this
endeavor.

Lake Wissota Diagnostic and Feasibility
Analysis The Lake Wissota Diagnostic and
Feasibility Analysis conducted in 1996
indicated that low water quality in the Main
Basin of Lake Wissota and the two
embayments, Little LakWissota and Moon
Bay, was primarilya result ohigh levels of
phosphorous and nitrogen in the lake which
resulted infrequent and intense bhgreen
algae blooms. The two primary sources of
phosphorous and nitrogen to the lake were
from the surroundingvatershed and
included the effluent from the Cadott Waste
Water Treatment Plant (CWWTP) and
agricultural runoff.
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Data indicated that blugreen algae levels
and secchi disk readings in the lake were
similar to that of eutrophifnutrient rich)

and someines hypereutrophic lakesThe
report resulted in recommendations for the
reduction of phosphorous loading from the
CWWTP and the implementation of
agricultural best management practices in

Bay had some of the w&t water quality of
all of the areas studied, while the southern
half of the main basin of Lake Wissota had
some of the best water quality of the areas
studied. The recommendation of the study
team was that efforts be made to improve
the water quality ofhe impoundments,
especially the small bays, which seemed to

the watershed using
practices that are best
suited to the condibins of
the watershed. Some
suggested best
management practices
included runoff controls to
change peak flow and
volume (examples: no or
minimum tillage, winter
cover crop, contour
plowing and strip cropping,
terraces, grassed outlets
and vegetated borders,
detention pong) and
nutrient loss controls
(examples: timing and
frequency of fertilizer
application, amount and type of fertilizer
used, control of fertilizer transformation to
soluble forns, crop rotation with legumes,
and sorage of manure during wie). It was
also suggested that restoration efforts for the
lake be focused on the watershed as a whole,
rather than just the lake, and that water
guality objectives be developed through
agency and community partnerships.

have worse water quality.

Water Clarity.Water
clarity is measured using a

Secchi disk and can be
influenced by natural water
color, algae, and suspended
sedimentgFigure 15 . A Wat er
clarity isa critical factor for
plants. Aquatic plants can
survive with a minimum of 1
2% of original surface
ilumination. Plants vary in
their tolerance to low light
levels, so changes in water
clarity could cause shifts in
an aquatic plant community.
Water clary is reduced by
turbidity (suspended materials such as algae
and silt) and dissolved organic chemicals
that color the water. Secchi diskadings
measure both turbidity and color. Lake
Wissota has a characteristic reddsbwn
color created by humic andnnic acids
released by decomposing plants in the
watershed. Water samples taken at five sites
on Lake Wissota during May and November
1989 had 570 standard color units. Forty
Lower Chippewa River Water Qubli to 100 units are a moderate level of color in
AssessmeniThe Lower Chippewa River | akes (Bor man, krdafirjgd ) é Se c
Water Quality Assessment was conducted in  fluctuated during the summer depending on
1989 for the following impoundments: whether there was an alg bloom
Holcombe Flowage, Cornell Flowage, Old occurring,2005)( Basedanc hel e
Abe Flowage, Lake Wissota, Chippewa Secchi diskeadings from 1989, 2005, and
Falls Flowage and Dells Pond. The purpose 2007, Lake Wissota is considered a
of the study was tgather baseline water eutrophiclake (Table 3 Vennie, 2007). A
guality data for the impoundments so that eutrophic l&e is a lake characterized by
water quality across the impoundments high nutrient inputs and high productivity,
could be compared. The results of the study  and often experiences algal blooms and
indicated that the water quality of all of the abundant weed growth (Betz and Howard
impoundments was poor to very poor. Moon  2005).

Figure 15. A secchi disk, a tool

used to measure water clarity.
Photo courtesy of Anna Mares 2009
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Table 3 Secchi diskreadingsfor Lake Wissota in feet from1989(number of data points
unknown), 2001(10 data points each for Little Lake Wssota and Moon Bay) 2002(10 data

points for Little Lake Wissota and 9 data points for Moon Bay) and 2005(averages;
individual dates samples were taken were not availabl@ata from Heuschele, 200%nd
Ken Schreiber, pers. comm., 2009

1989 2001 2002 2005

Little Lake Wissota 3.51ft.| 4.04 ft.| 4.30 ft. | 4.53 ft.
Moon Bay 2.99ft. | 3.41ft.| 3.51ft.| 3.09 ft.
Main Basin North 3.19 ft. - - 3.97 ft.
Main Basin South 3.51 ft. - - 4.89 ft.

The target 8cch depth for Little Lake
Wissota, is 4.92 ft (~1.5 m) or deeper
(TMDL 2009). Notice in Table #hat the
Secchi depth for Little Lake Wissota in 1989
was 3.51 ft and in 2005 was 4.53 ft. Both
readings were shallow¢han the target
depth. Three &cchi disk eadings from each

of three sampling locations in the main basin
of Lake Wissota were collected by the
Beaver Creek Reserve Citizen Science
Center dung the summer of 2007 (Tablé. 4
The Scchi depths in the main basin of the
lake fluctuated from month tmonth and

area to area.

Table 4. Secchi disk readings obtained by the Beaver Creek Reserve Citizen Science Center

in 2007.
GPS (UTMs) | July 6, 2007 | July 26, 2007 | August 15, 2007
Main B#oldy Site 15I9gigi;23 6.0 ft. 3.0 ft. 4.25 ft.
Main B;Zdy Site 154-{9(7)22%54 45 ft 4.0 ft. 4.5 ft
Main Iiogdy Site 15I9(;232;05 45 ft 5.25 ft. 45 ft.

A map showing the locations where the
2007 secchi disk readinggere taken is
shown in Figure 160ne sample was taken
in the northern paof the lake, one near the

center of the lake, and one near the south
end of the lake.
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Figure 16. Secchi disk sampling sites on Lake Wissota for 2007.

Phosphorous LoadPhosphorous is the 88 ppb in 2001 and 2002, respectively. The
primary nutrient affecting the growth of flow weighted mean total P concentration in
aguatic plard and algae in most of the Yellow River at CTH XX was3®ppb in
Wi sconsinds | akes. 0P hoth2@hand 2002 gUnited Stdtes Arrayl s
above 30 parts per billion (ppb (ug/l = ppb)) Corp ofEngineers2004)."The poposed
can | ead to nui sance drgftstatdstandardadr phasphorgusio wt h € 0

(UWSP 2005)Little Lake Wissota streams is 74 ppb (Ken Schreiber, pers.
phosphorous levels are more than twice that comm. 2009). Paint Creek and the Yellow
amount (average of 68 @2 ppb in 2001 River both exceed the proposed standard.
and 2002 respectively) (WDNR 2009). The nexistep for the Little Lake Wissota
TMDL is to develop an implementation plan
"The summer flow weighted mean total P that will identify themost feasibleneango

concentration in Paint Creek was 86 ppb and reducephosphorous loading to the lake.
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http://webpages.charter.net/mcdillpond/McDill_Pond_Final_APM.pdf































